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AUTHORS : Karyazin, I.A. and Reznichenkb1? 4242 (Moscow) 
: ! : 7 
TITLE: Influence of Lower Oxides of Titanium and of Calcium Oxide 


on the Properties of High-titanium Slags 


PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye tekhnicheskikh 
nauk, Metallurgiya i toplivo, 1960, Nr 3, PP 28-34 (USSR) 


ABSTRACT: High-titanium slag properties are important in smelting 
ilmenite concentrates in ore-reduction electric furnaces. 
The importance in this of the lower oxides of titanium has 
been demonstrated previously by the authors (Ref 1) for 
flux-Less smelting. The present work deals with slags 
corresponding in composition to those of electric-furnace 
smelting of ilmenite concentrates with lime as a flux. The 
composition range covered was 19-89% Ti0,; O-70% Tip0s; 


0:-20% CaO with Si0,, A105, FeO and MgO constant at 4, 2, 3 


and 2%, respectively. Synthetic slags were made by 
melting briquettes of the appropriate mixture of components 
in molybdenum crucibles in a graphite element furnace, slag 
temperature being measured with a tungsten-molybdenum 
thermocouple. Table 1 gives slag compositions and Table 
viscosities at 1 300 - l 600 and the temperature va 
Cardl/3 sees 
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Influence of Lower Oxides of Titaniun sbi 
Properties of High-titanium Slags 


corresponding to a viscosity of 
siags with 20% CaO is plotted a 
Figure 1, while Figure 2 gives 

various temperature planes of t 
Figure 3 the 5-poise isotherms. 
viscosity at various CaO-conten 
against Tip0.:Ti0, ratio for lL 


CIA-RDP86-00513R001444810007-2 


80/60/000/03/004/030 
1 feet cium Oxide on the 


5 poise. Viscosity for 
gainst temperature in 
isoviscosity lines on the 
he phase diagram and 

Figure 4 shows plots for 
ts (marked on the curves) 
500 and 1 550 C; 


corresponding plots of the 5-poise temperature are shown 


in Figure 5. Mineralogical ana 


lysis by T.Ya. Malysheva 


showed that the slags contain two main phases: anosovite and 


perovskite (Figure 6), the form 


er being (Ref 10) a complex 


solid solution, n{Fe, Al, Ti) )0,»Ti0,\ -nife,Ti Mg ,Mn,Co,Ni) 


0.2Ti0,|. Comparing their pres 


work the authors conclude that 
impaired by the Lower oxides of 


ent and previous (Ref 1) 


the properties of slags are 
titanium to a greater 


extent when lime is absent: a Ti 0,:Ti0, ratio up to 1.5 
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F f composition: : 
recommend the following range ie sae ree h 2, 3 and 2% of 
39-89% Tid, 0-50% TiO, 0-10% Ca a) 


; i ly. 
Sid.,. A1,0, > FeO and MgO, respectively 


£ 
There are 6 figures, 2 tables and 12 references, J 0 
which are Soviet and 3 English. 
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AUTHOR: Ogurtsov, S.V. 


“TITLE: Scientific Conference on the Metallur 
ectrocnemistry of Titanium 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Metallurgiya i toplivo, 1960,Nr 2,pp 167-168 (USSR) 


ABSTRACT: The conference took placa on January 14-20 1960 in Moscow. 
in the Institute of Metallur Academy of Sciences 
USSR, It was organised by the Committee for Coordination 
of Scientific Research on Titanium, About 400 
representatives of academic and research institutions and 
works participated in the conference. The conference 
was divided into four sections: 1) raw materials and 
smelting of ores; 2) chemical technology and 
chlorination; 3} metallothermic methods of smelting 


titanium; and +) electrolysis, The following papers 

were reads 

Metallurgical evaluation of some new deposits 

(B.B, Dmitrovskiy); State and prospects of improving the 
technology of smelting of ilminite concentrates S 


(VB Rezhylichenko and V,1, Solov'yev)3 
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Oxidation of titanium 
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try of Titanium 


f production of titanium by the 
a (S.V. Ogurtsov, i 


fot. Dalasi 
: chlorine in a high purity 

on the process of smelting and on the 

etal produced (GM. Vaynshteyn) § The 


nium and its alloys py refining cf 
(Academician I1.P. Bardin, A.D. KhromoVs 


On the theory of refining of titanium 
Production of titanium by 
electrolysis 0 dioxide in fluoride-chloride 
melts (I.P. Bardin, Electrolytic production 


of titanium from chloride- (VM, Ioffe, 

N.N. Rozanov, N.&. Lyub ) refining of / 
titanium waste products }; anda, .- 
number of other reports. x 


There are no figures; tables or references o 
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15 2230 p215/D302 
AUTHORS : Khalimov, IB. and Reznichenko , VeAo 
TITLE. Investigating the reduction processes of titanium dioxide 
and magnesium titanates 


SOURCE: Akademiya nauk SSSR. Institut metallurgii-e Titan i yego 
splavy, noo 4, Moscow, 1960. Metallurgiya titana, 14-20 


pexe, The aim of the authors was to discover the influence of MgO on 
the hydrogen reduction of TiO, in titanate slags by studying (a) phase 


eaction kinetics. The reduction was carried 


transformations and (b) r 
etrically to constant 


out in H,,/H0 mixtures and was followed gravim 


weight. Mixtures of chemically pure TiO, and MgO were briquetted, 


sintered in vacuum at 1500°C for 6 hours, and analyzed by X-ray crystalio- 


Initial mixtures contained between 5 and 42% MgO by weight; 
this became incorporated into one or a mixture of two of 
Any residue was Ti0,,¢ The 


graphy - 
on sintering, 
MgO. 2Ti0.,, MeO. T10, and 2Mg0; TiO, 
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maximum) was used for the first reduction 


2 
°e 
{at 1200 C) to constant weight; the ratio was then decreased and the 
to a fresh constant weight, permitting the percentage 
The degree of reduction 


wettest hydrogen (Py 0/Pu 


reduction continued 

reduction to be plotted against log Py o 

(—) . 
Ho 

was substantially independent. of hydrogen humidity and was 80 and 62% 

cespsetivelye With the 15:85 mixture the 72:25 dititanate: T 0 

tion a solid solution of anosovite and some mago- 


16:47.37 MgO. T1i0 2Ti_O_. The 
2 23 


degree of reduction encreased with decreasing hydrogen humidity and 
reached a maximum of 80%. The 25:75 mixture (65235 dititanate: metatita- 
nate on sintering) gave a product 27:16:57 MgO:Ti0,:Ti, 0, in which 


material gave on reduc 
nesium metatitanate of overall composition 


erystal structures of n{ MgO »2Ti0,) -m Ti,0, and orthotitanate were 
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identified. The 42:58 mixture (49:51 metatitanate. orthotitanate on 
sintering) showed at first a good response to decreasing the hydrogen 
humidaty but further reduction had little effect and the degree of re- 
duction was only 65%, resulting in 44:16:40 MgO:'Ti 0. With pure Hy 


the results are given graphically. The 5:95 and 10:90 mixtures gave 
products containing both di- and metatitanate phases (probably solid 
solutions} while the 15% mixture gave only metatitanate, probably con@ 
taining Ti,0, in solution. The 95:75 mixture gave metae and ortho~ 
titanates, and the 42:58 mixture orthotitanate only- Reduction in 
H,0/H5 atmospheres was also applied to mechanical mixtures of MgO 


and TiO, (up to 20% MgO), briquetted but not sintered. AS MgO increased, 


less TiO, became reduced and more became combined as dititanate and, M 
At sufficiently high temperatures the mechanical / 
mixtures were reduced analogously to the titanates. I* is believed that 

MgO stabil:zes the hightemperature form of Ti.0, as anosovite, There 

are 3 figures, 3 tables and 6 ceferences: 95 S8viet-bloc and 3 non-Soviet~- 
bloc. The references +o the English-language publications read as follows: 
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AUTHORS ; Khalimov. F.B. and Reznichenko, V.A. 


TITLE: Investigating a new titanium oxids TiO, 


SOURCE: Akademiya nauk SSSR. Institut metallurgii. Titan i yego 
splavy. Noe de Moscow, 1960. Metallurgiya titana, 21~23 


TEXT; In the ceurse of an earlier investigation reported by the 
authors, some experiments in hydrogen reduction of Tid, to Ti,0, were 


discontinued at an intermediate stage, and the briquettes then showed 
an inner dark blue and an outer dark brown layer. While the dark : 
brown layer consisted mainly of Ti,O., it was considered that the dark 


blue substance was higher oxide, but not TiO, It had been previously y 


discovered by N.E. Filonenko et aj.o(Ref. 2: Dokl. AN SSSR. 86, noe 3, 
1952), who gave it the formula Ti,0,-3-4Ti0, + Chemical analysis indi- 


cated a compound in the range P10) goTiO) 29 which on the basis of a 
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Investigating a new ... D215/D302 
general formula proposed by Scandinavian workers for lower titanium 
oxides of Ti 0, could have been Ti_O. or Ti.O_. On the reduction 
n 2n-2} 5.9 4°7 
kinetics curves a bend was found at 60-70% reduction (of TiO, to TiO.) 


which approximately corresponded to Ti,0, and which the authors adopted 


: 5 42 ess : 
as the true formula. In the reaction STi0, + H, Doves Ti,0, + H,0, 


values of Kp = ou determined experinentally varied between 
i Hi, 
-2 * oye Die ~2 ° : 
1.0L x 10 ~ at 1293°K and 2.14 107° at 1473°K. Using Eq. (2) B 
SH, 4,576T, «7, lg Kis ee the mean value of 4 H°,, 
. TT. Ts, 


between 1300 and 1500°K was found to he 15.85 kcal/mole. The heat of 
formation of the oxide from its elements at 14000K was calculated thermo-~ 
chemically to be =10.44 keal,moie. The results are @nsidered to 
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AUTHORS: Reznichenko, V.A., Balikhin, V.C. and Karyazin, I.A. 


TITLE: The influence of titanium dioxide on the electrical 
conductivity of slag 


SOURCE; Akademiya nauk SSSR. Institut metallurgii. Titan i 
yego splavy; No. 4. Moscow, 1960. Metallurgiya titana, 
24-27 


Tinal Since titanium dioxide and titanium tetrachloride were 
obtained by high-temperature electrolytic reduction of ilmenite con= 
centrate melts, it is important to know the effect of slag constituents 
on electrical conductivity in order to avoid a dissipation of electrical 
energy instead of its conversion into heat. As a first step the influ- 
ence of [i0, was selected for investigation. The method was based on 
measuring the out-of~balance current in a 4-arm bridge circuit with the 
furnace~enclosed electrolytic cell and a variable resistance constituting 
one arm and fixed resistances the other three. The bridge was initially 


Card 1/3 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001444810007-2" 


Pat Ri besbe shot va huge at: oa he peng as cee hs oa 


"APPROVED FOR RELEASE: 03/14 - 
ied ea a /14/2001 oe RDP86-00513R001444810007-2 


SE i SSIES, SIS ET IS sa RRR EO IOS I RT 


$/598/60/000/004/003/020 
The influence of titanium dioxide on the D215/D302 
balanced at a certain resistance value close to that expected, so that 
when unbalance arose current was fed across the bridge diagonal, pro- 
portionally to the deviation. This was recorded by a doCe microammeter 
of the 795 (M95) type, included in the diagonal together with a recti- y 
fier. Calibration was effected by using standard resistances in place ~ 
of the cell; the limits of accuracy were 0.0001 ohm. Current supply was 
from asC. mains at normal frequency. The measuring cell consisted on a 
eceentrically bored molybdenum crucible of 24 mm internal diameter form- 
ing one electrode, and a 3 mm diameter rod electrode. which was immersed 
in the slag to a depth of 10 mmo. The cell constant was determined using 
a standard 0.1N KCl solution, the circuit resistance by shorting the 
electrodes. Synthetic slags based on Ti0,,-Si0,,-Al ,0,-Fe0~MgO with 


Al, 9, and MgO constant at 236 each and Fe0/Si0, = 0.6 were investigated. 


These were made from chemically pure oxides, carefully mixed and bri- 


quetted. The furnace was of the Tamman type and the atmosphere oxygen= 
free nitrogen, The results are shown graphically- The anomalously 
Card 2/3 
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high conductivity of high-titanate slags in comparison with silicates 
and the weak temperature dependence and high conductivity even in the 
solid state suggested that titanium dioxide conferred both ionic and 
electronic conductivity. There are 2 figures and 1] table. 
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Investigations on the electrochemical separation of titanium alloys. 


Izv.all SSSR.Otd.tekh.nauk.Met.i topl. no.4:29-32 Jl-ag 160. 
a (MIRA 13:9) 


(Titanium alloys--Electrometallurgy ) 
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AUTHORS 5 Reznichenko , Vv. A. and Solomakha, V-P- 
TLTLis: Chlorination of titanium monexide and dioxide 
SOURCE: Akademiya nauk SSSR. Institu metallurgii. Titan i yego 


splavy» Noe 4° Moscow. 1960. Metallurgiya titana, 39-53 


rex’: An investigation of the kinetics and thermodynamics of the 
chlorination of 110 and T10, with molecular Che is described, after a 


theoretical discussion based on Soviet~-bloc and Western work. Know- 
ledge of these reactions is said to be of great practical value in Ye 
treating Pi-containing slagse The chlorinations were studied by passing 

dry C hes (in 50.% excess) at 6 ?/nr over 10¢ compacts of the solid re- 


actants, ina tubular furnace, for 1 1/2 hours. ‘The compacted reactants 
consisted of Ti oxide (100), petroleum coke (50) and coal tar pitch in 
CC Q (8 parts) and were first briquetted, dried and degassed in vacuum 
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at goo’c. The reaction tube was purged with N, before and after each 


experiment ad ali products were collected and analyzed, following the yf 
extent of the reactions by measuring the yields of TiC Lae Oxygen V 


a 


contents in the gaseous and solid products and the initial and final 
TiO, contents were also determined. The above 3 methods gave closely 
similar results. An empirical relationship Bo: -b + kQ; where B=% 
chlorination, Q-gas flew and b and k are constants, was discovered for 
T10,, for Q varying between 2 and 13 2/hr, at 700 Ce At 62 of CQ. per 


hour, up to 60% excess of © over the stoichiometric amount had no effect 

on Bo The relationships between Band tame, at 400 c, 500 C, 600 C, 

700°C and 900°C are shown graphically. lt was found that the extent of 

chlorination could be expressed as BT = -b+Aot «EK , where t = time, A; 
eRT 

R and T have the usual meanings and the activation energy E was “1,650 

cal/mole for the initial straight portion of the curves and increased 


Card 2/3 


APPR 
OVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001444810007-2" 


"APPROVED FOR RELEASE: 03/14/20 


TY NS TEE EI 


0 


1 


ee ee 


SEAS, 


CIA-RDP86-00513R001444 


810007-2 


S/598/60/000/004/005/020 
D215/D302 


2,200 cal/mole for the Parabolic parts of the curves. 


TiO was 


chlorinated at lower temperatures and little advantage was obtained 


by working above 600 C. 
ll Soviet-bloc and 2 non-Soviet-bloc, 
language publication reads as follows: 
C. Beckett; 
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There are 8 figures, 


2 tables and 13 references: 


The reference to the English~ 
G. Skinner, H.L. Johnston and 
‘Titanium and its compounds’ Columbus, Ohio, 1954, 
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AUTHORS : Karyazin, Lea- and Reznichenko, Vode 
fITLE: studying the influence of the lower oxides of titanium 
on the viscosity and fluidity of titanium slags 


cme 


SOURCE: Akademiya cauk SSRo Institut metallurgile Titan i yeg°o 
splavy> Noo 4, MOSCOW, 1960. Metallurgiya titana, 73-88 


“~: The slag system studied corresponded in their composition to 
1 Ti slags produced in smelting Irshinsk ilmenite concentratese 
Synthetic slags of the composition shown in Table 1 were usedoe 
Table le Composition of synthetic titanium slags 

Content, % 
Components System Noe 1 System No- 2 


the natura 


System No. 3 
Ti02 22-92 18-83 19-89 
Ti203 0-70 0-70 0-70 

FeO Q~20 0-20 a 
£38., 4 9 O77? 
Alo05 2 

MgO 6 
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On the basis of results obtained from the study of the viscosity of 

these slag systems, viscosity and fluidity Giagrams were plotted anal- 
agously to the Mac-Caffery diagrams. The materials used for preparing 
synthetic slags were pure TiO. $i0,; A103; CaO, MgO, FeC,0, and a 


titanium sesquioxideo 40-gram batches were used for each experiment, 

after thorough mixing and briquettingo The slag viscosity was measured ~— 
by a rotary electroviscometer. The slags were melted in crucibles made 
from sintered molybdenum powder, in an atmosphere of oxygen-free nitrogens 
A W-Mo thermocouple was used for the temperature control of the molten 
slago Since a reaction occurs in the molten slag between titanium ses- 
quioxide and ferrous oxide, resulting in the formation of TiO, and 


metallic Fe, the slag was analyzed chemically after the experiment for 
ats titanium sesquioxide or metallic Fe content. The slag composition 
was converted to the actual ratio between the components. All the slags 
investigated were also subjected to mineralogical study. The temperature, 
at which the slags had a viscosity of 5 poise was taken as the fluidity 
temperature of the slags. It was found that the lower titanium oxide 


(Ti,05) causes an increase in viscosity and fusibility of titanium 
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Slags, the ratio Ti,0,:Ti0, being an important characteristic of titani- 


um slags. In systems nos. 1 and 2, ferrous oxide exerts a considerable 
influence on the reduction in viscosity and fusibility of slags, this 
influence being less pronounced in a system containing 6% MgO than that 
containing 2% MgO. The following limiting composition ranges represent 
the optimum with respect to the properties of fusibility and fluidity 
of the systems investigated. System no. 1: 47-82% Ti0,, 0--45% Ti,0.5 


0-5% FeO at an SiO, content of 4%, 2% A1,0, and 2% MgO. System no. 2: 
58-88% Ti0,, O--30% Ti0,, O-5% FeO at a Si0,, content of 4%, 2% Al,0. 
and 6% MgO. System no. 3: 34-89% Ti0,, 0-50% Ti0., O-10% CaO at an 


SiO, content of 4%, 2% Al,0,, 3% FeO and 2% MgO. The most fluid titani- 
2 2-3 


um slags are produced on using CaO as flux, the best result beng obtained 
at 5% CaO. The undesirable influence of Ti,0, on the physical properties 


of Ti slags are particularly pronounced in systems free from CaO, 
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especially if the MgO content is high, Electrolytic melting of con- 

centrates can be most economic and the output highest when CaO is used 
as the flux, However, since in the Chlorination of Slags of such compo. 
Sitton the CaCl, of high melting point is formed, the addition of flux 


to the burden Should be such that the CaO content of the slag does not 
exceed 10%. There are 1l figures, 5 tables and 3 references: 2 Soviete 
bloc and 1 non-Soviet«bloc, The reference to the English~language 


publication reads as follows: RoC. Mac-Caffery. Trans... Am. Inst. Min. 
and Met. Enge, ve 190, 1932, 


10007-2" 
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AUTHORS ; Reanichenko, Vass, and Khromova, N.Vo 
YITLe. studying the solubility of the lower oxides of titanium 
in sulphuric acid 
SUURCE: Akademiya nauk SSSR Institut metallurgii. Titan i yego 


splavy- No- 4, Moscow, 1960. Metallurgiya titana, 89-94 


TEXT: The solubility of Ti5051 Ti,0, and TiO in H,SO, was investigated. 


The experiments were carried out with } ; 1 HSO 4 at 70,-80, 90; 100 


and 110°C for 6-8 hourses The volume ratio between solid and liquid was 
1: 100. The experiment was carried out as follows; 0-5 grams of the 


substance under investigation and 50 ml H,,SO,4 were placed jn a 50 ml Raa 


flask provided with a glass stirrer. The temperature was maintained 


9°c, In order to determine the solubility with time, 


constant within «= 
These were analyzed for ~i content 


2 mi samples were taken each houre. 
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by a photocolorimetric method. The decomposition of the Slag in H,SO0, is 


determined mainly by the mineral composition of the Slag. The main mine 
eral of Ti Slags is anosovite, which is an isomorphic series of three 
T1,0-~-base solid solutions, Pure anosovite, without isomorphic impurities, 


is a hightemperature modification of Ti,0, which can be obtained in the ws 
presence of modifiers (Al ,0,, or MgO). The authors investigated the ag 
solubility of 1150, as produced by the method developed at Institut 
metallurgit, AN SSsR (Institute of Metallurgy, AS USSR). Ti,0., also pfre-. 


pared by a method developed at this Institute, was studied with respect 
to its reaction with H5SO | 0 By means of straight-line curves, expressing 


the temperature dependence of the solution rate of titanium oxides, the 
apparent energies of activation for the dissolution of these oxides in 
oso, were calculated. The results of these Calculations are: 
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Was ‘oni Chat TiO exhibits the greatest solubility, Ti 295 


and Ti 3°5 is intermediate between the two. 
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AUTHORS ° __ Reznichenko, V.Ao, Ogurtsov, S.V. Lopatin, GS. 
und Melikbekova, SeA-« 
PLTik. Study of titanium production by the thermal magnesium 
methed 
SOURCE. Akademiya nauk SSSR. Institut metallurgii. Titan 1 yego 


splavy. Noe 4 Moscow, 1960.5 Metallurgiya titana, 122-131 


TEXT: The purpoes of this work was to study the nature ef processes 
occurring durirg reduction of Ti¢l, both under laboratory and close 


‘og production conditions. First of ail, the distributien of the pre= 

ducts of reattion was studied. ‘The work was carried cut in a laboratery ; 
reactor im the following Sequences 150-160 g of etched Mp was charged A 
unto the reaction vessel, the pressure reduced to 1.1075 mm Hg and _ 
periiies argos passed to a residual pressure of 20-3G mm Hge This pro- 


cedure was repeated 3-4 times. Definite portions of T.Cl, were trans- 
< 9 = 
ferred tu the reacter at 750 C. After each transfer, the precess was 
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snterrupted and the reactor cooled to room temperature in an argon 
atmospheres The reacting mass was cut longitudinally into two portions. 
ni portion waz used for photography and from the other, samples of the 


pradacte of reatiien ware taken from various points and analyzed for Mg, 

Cl... Tl, and ic am aqueous extract, for Mg and Ci,. To study the dis= vA 
bor 2 - 

trekurienm of metallic Tl, particularly with small tetrachloride cone me 


Sumpt cone {Q2815%),rhe method ef taking color prints in chrometropic acid 
was used. The peculve cbhtained in laboratory investigations were verified 
under producticon conditions. I; was found that the production of mstale 
dis Ti by the thermai Mg method is a complicated physicoschemizal prow 
eéss.o The distrtbution af the products ofreaction during the process and 
the formation and growth of T: sponge are the same under iaboratery as 
undec productior conditions. The formation of the profile of the growing 
Ti gpenge can be controlled by varying the rate of supply of ich, 


Seaking the products of reaction after the end of the process had no 
2 ato en the grain sie@e of Tie The conglomeration of Ti particles into 
spenge .s duc ta their adnesion to Mg. There exists a relationship 
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between specific pressure and the rate of Ticl, supply which may be 


viewe z ree i i t 
ed as the reaction characteristic of the reduction process B 
ete this reaction characteristic, it is possibie to select the 
optimum rz 3 r TIC ffi 7 i 

p m rates of PiCl, supply to ensure maximum efficiency and a high 


recovery of Mg. Application of cooling Ti 
ooling enables Ticl, to be supplied at 


higt uverage rates at any riven temper ‘tur €o There are 4 fi ures, 
B & & e & e 
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AUTHORS © Ogurtsov, $.V. and Reznichenko, VoAe 


ics of processes 


netic characterist 
stanium tetrachloride 


Study of the ki 


TITLE 
occurring during the reduction of t 
by magnesium 
SOURCE. Akademiya nauk SSSRe Institut metallurgiie Titan i yego 
1960. Metallurgiya titana, 132-139 


splavyo No» 4, Moscow, 


PET The kinetics of in the initial period of 


40 and 60% Ticl, were investigated. The study was 
an apparatus was constructed by 

in which the temperature and pressure could be simul- 
on one strip diagr amo The apparatus consisted of two 
potent iometer for temperature recording and a bal- 
bridge» The pressure transmitting elenent 


eshaped mer the temperature 


cury manometer eo T 
hromel--alumet thermocouple which, if order 


Til, reduction by Mg 


aS 


reaction, using 20 , 
carried our in A laboratory reactor; 
V. Kozhevnikoy 5 
taneously recorded 
parts. ap ziectron 
aced alternating current 
in the form of a U 
ans of a ¢ 


a 
was mad¢ 
was measured by me 
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to ensure greater accuracy, was pushed against the wall inside the re 
action vessel at the Level of molten Mg. In arder to study the influence 
of remperature on the rate of reaction, the processes were commenced at 
various temperatures (700, 750, 800, 850 and 900 Cy}. To elucidate the 
ipfluenre of the rate of supply of Tih, on the rate of reaction, the 


. i = 3 
Liquid was supplied in portions of 2, 5, 10 and 15 «m . For studying 
the kinetics of reactions occurring during and at the end of the thermal 


Mg precess, the same method was used as that for studying the initial 

perzod of the processe It was found that the mechanism of reduction of 
pici, vy Mg is autocatalytico In the middle of the process» the surplus 
of th: sporge, being the catalyst, receives a considerable beest and the 
apparent energy of activation of the process is still further depressed: 
The rata of the process depends en temperature, Tate of supply of Ticl, 


and development of the sponge surface. As the rate of supply of tetra= 
chiorids 1s increased, 80 the catalyst surface and the yield of Mz in 
the teact:em zone increasés as a result of which the rate of the precess 


increases, The gaseous residues of the evapor at ing tetrachloride 
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{5 do of the Liquid supplied) react onl 
0% the process is insignificant. 
propertion of TiC, 


y very slowly and their role 
By varying the rate of supply or the 
supplied, the process can be controlled with re~ 


Spe:t to both sponge formation and rate of reaction. 


There are 6 
figuras, 
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Balikhin, V. S., Reznichenko, V. A. 
ee 


Eleatric conductivity of melts of the ferrous oxide-titanium dioxid¢ 
system 


PERTODICAL: Referativnyy zhurnal, Metallurgiya, no. 2, 1962, 11-12, abstract 
2055 ("Izv. AN SSSR, otd. tekhn, n.", 1961, no. 4, 24-28) 


“TEXT: Electric conductivity of slags was measured by the method of 3 mon- 
equilibrium bridge at up to 1,900 C. The samples were prepared by mixing and 
priquetting of chemically pure components, After completed experiments samples 
were pumped-off for mineralogical and X-ray analyses. It was established that 
Ti-oxides have high (for oxides) electronic conductivity. Bends corresponding 
to ferrous ortho- and metatitanate, were observed on isotherms showing changes ee 
in the electric conductivity of slags in the FeO-Ti0o system. The high elec- 
tronic conductivity of Ti-dioxide under weakly reducing conditions is apparently 
caused by the appearance of defects in the rutile lattice on account of the 
partial oxygen loss, The high electronic conductivity of the slags investigated 
in the FeQ-TL09-Tig03 system, leads to the assumption that the solid solutions 
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on Tigtis and Tig03 lattice base (anosovite and tagirovite) possess also high 
conductivity, These minerals are the basic phases of indus 
and assure their high conductivity 


T. Kolesnikova 


[Abstracter's note: Complete translation] 
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AUTHORS: Dmitrovskiy, Ye. B., Reznichenko, V. A., Solomakna, V. P. 
pS Se Ae ns 


Developing a system of using leucoxene-containing ores 


Referativnyy zhurnal, Metallurgiya, no. 6, 1962, 15, abstract 6G112 
(In ccllection: "Titan i yego splavy", no. 5, Moscow, AN SSSR, 


1961, 13-16) 


An electromagnetic concentration scheme with prel'minary reduction- 
ing of ore was selected for the concentration of Ti-ore, represented by 

2c Owene-enriched sandstone. Prior tc roasting the ore is mixed witn petroleum 
“coke, the roasting temperature is 1,150°C and duration 1.5 hours. Lectromag- 
noel l¢ separation is conducted in a field of about 2.000 oersted strength. The 
oicentrate obtained contains 42 - 43% Ti0o, 14.4% Feo0 and is chlorinated at 
Tne percentage of chlorination is 98.9 for Ti, 6.3 for Si, S4.5 for Al, 

Cl consumption per 1 ton of concentrate is 1.23 tons. 


oes . L. Vorob'yeva 
note: Complete translation] : 
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DMITROVSKIY, Ye.B.; REZNICHENKO, V.A.; Prinimali uchastiye: RUDNEVA, A.V.; 
MALYSHEVA, T.Ya. 


Metallurgical estimate of macrocrystalline titanium-magnetite 

ores. Titan i ego splavy no.5:20-27 '6él. (MIRA 15:2) 
(Titanium--Metallurgy) 
(Magnetite--Metallurgy) 
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AUTHORS : Dmitrovskiy, Ye. B., Reznichenko, V.A... 
‘TITLE: Metallurgical evaluation of ilmenite-titanium-magnetite ores 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 6, 1962, 13, abstract 6692 
(In collection: "Titan i yego splavy", no. 5, Moscow, AN SSSR, 1961, 
28 - 33) 


TEXT: The basic ore minerals of the deposit investigated are titanium 
magnetite and ilmenite; they are sufficiently isolated which is a favorable 
circumstance for ore concentration by the following scheme: a) electromagnetic 
separation on a wet-drum separator with subsequent refining of the magnetic and 
non~magneti- fractions obtained; b) concentration on a table of the non-magnetic 
portion ani separation of the ilmenite concentrate; c) refining of the ilmenite 
concentrate on a dry electromagnetic separator. The yield of the titanium-mag- 
netic concentrate is 79.8% and that of ilmenite concentrate is 4.6%. Ti0> ani 
total Fe content in the titanium magnetite concentrate are 13.05 and 50.67% 
respectively; and 38.95 and 34.7% in the ilmenite concentrate. The slags cp- 
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tained as a result of concentrate melting, contain 44.5% Ti0s, (titanium-mag- 
netite slag) and 70% Ti0> (ilmenite slag). The Ti0o content in the titanium- 


magnetite slag can be raised to 76 - 78% by processing with HCi. 


L, Vorob'yeva 


LAbstracter's note: Complete translation] 
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MURAKHOVSKIY, B.A., mashinist—instruktor (g.Krasnoyarsk);~+REZHICHENKO, 
V.A., mashinist elektrovoza (g.Krasnoyarsk); MAKSIMOV, 4.4., inzh. 
-—(g. Krasnoyarsk) 


Whitt the operator of a N60 a.c.electric locomotive should know. 
Elekt.i tepl. tiaga 5 no.10:32-34 0 '61. (MIRA 14:10) 


1. Chleny initsiativmoy gruppy vneshtatnykh korrespondentov 
zhurnala "Elektricheskaya i teplovoznaya tyaga”. 
(Electric locomotives) 


IG ESO 
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MURAKHOVSKIY, B.A., mashinist-ins truktor; ROZHICHENKO, Vile. mashinist 
elektrovoza; MAKSIMOV, 4.A., inzh. 


Engineers of the a.c. powered N60 electric locomotives should 
kmow this. Elek. i tepl. tiaga 5 no.6:36-37 Je '61. (MIRA 14:10) 
(Electric locomotives) (Locomotive engineers) 
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Results of testing on the sintering of titanium concentrates. 
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(Sintering) 
(Titanium ores) 
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AUTHORS : _ Reznichenko, Vo A. sidorenko, G. D., Solovtyey, V. Les Karyazin, 
T. Acs Dmitrovskly, Ye. B., Afanas'yev, T- v. 


TITLE: Developing electric melting techniques for perovskite-titaniua: 
magnetite sinter 


oERIODICAL: Referitivoyy zmirnal, Metallurgiya, no. 6, 1932, 1 
(In collection: wpitan 1 yego splavy", no. 3. Moscow, all SESH, 
1961, Si - 59) 


TEXT s As a result of experimental industrial investigations on the elet~ 
rrie melting of perovskite titanium-magnetite sinter, the possibility was proved 
of extracting Nb into cast-iron and of obtaining titanous slag. Nb east-iron 
ean be used as an initial product to obtain Nb slag which is a raw material fer 
produc ing Nb metal. Titanous slag can be employed for Ti05 production. For 
neiting,sinter was used containing 25% perovskite and 75% Eitaniwa-magnebite cone 
strates, Tne Fe montent in the sinter was 39-- 45%, TiOs eontent was l2 - 1586. f- 
ie 


jetting was eonducted in an ore-heating Furnace with a cupola. lis capacity if 
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* oe the electrodes are arranged in a triangle, the ai 
peer cont tglrerion is 1,500 mn, The heats yielded Nb-cast: 
mOnS Slag, The medium TiO, content of the total slag amount w 
foo content, The cast-iron Gbtained contained up to Gis 0 5 a 
Thee degree of Nb extraction into the cast [ron was then 31 pes o 
De average electric power consumption per heat was 2,880 KWah/ ton, 
hToral voltage during the melting process was 100 - 150 v Prior 
Slag the furnace was switched-off. The temperature at which the slag was 
enoved from the furnace vas 1,450 - 1,500°%., ages 


TET) ripe 


fe 


&. Svodtseva 
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REZNICHENKO, V.A.; TKACHENKO, V.A.; SIRYAPOV, G.V.; KOZLOV, V. Me 5 
7 ° SIDORENKO, G.D. 


Reduction of ilmenite concentrates in a fluidized bed. 
i ego splavy no.5:60-64 '61. 
(Titanium-—Metallurgy) 
(Fluidization) 
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Reznichenko, V._ A,, Ukolova, T. P. 


Investigating interaction processes of lower titanium oxides with 
ilmenite 


ALTO > Referativnyy zhurnal, Metallurgiya, no. 5, 1952, 13, abstract 6G98 
In ecllections 


“Titan i yego splavy", no. 5, Moscow, AN SSSR, 1961, 
75 - 79) 


Experiments on the interaction of ilmenite with Ti.02 were conducted 
r neutral conditions and in a vacuum, With an increasing ilménite : Ti.0 


the completeness of interaction decreases, ie, the higher the nohibe Teey 
nite in Ti 203, the lower its activity. Activity of Ti3t is particularly 
witn its decreasing concentration in the ilmenite. If 
ratio is oe ae oe 


: 
Renae 


the ilmenite ; 
a solid solution of ilmenite in Ti.,0;is formed, named 


At uw higher ratio a solid solution of Ti 203 in the ilmenite, the 
is formed. At a ratio >0.5 : 1, a solid eotiticn is formed being 


t 
notes Complete translation] L. Vorob'yeva 
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se ~ Synthesis of anosovite and of solid solutions on the basis of 
a titanium sesquioxide lattice, Titan i ego splavy no.5:80~84 
‘61. (MIRA 15:2) 
(Anosovite) 
(Titanium oxide) 
ieee skit ie care ea | ee Sree t 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001444810007-2" 


SDS BEST SESE SE aise 4 
Sa SAB ORES SST SEER ES ESSE 


"APPROVED FOR RELEASE: 03/14/2001 


Eyes Se EON FRETS 


i ee 5/131/62/000/007/004/072 | 
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, { 

AUTHORS : Baliknin, V. S., Reznichenko,Ve-Re 
TITLE: Electric conductivity of titanium slags 
1 


PERTODICALs Referativnyy zhurnal, Metallurgiya, no- Ts 1962, 10, abstract 7A54 
ro¥s (In collection: “Titan i yego splavy". Moscow, AN SSSR, no. 5, 7 


1961, 95 - 101) 


TEXT: Electric conductivity 4 of high-titanium slags (80 - 90% Ti05) is 


reduced 2 - 3 times py adding Limestone or dolomit 
of obtaining slag with 4 - 6% CaO which ereates conditions for a smoother 


' 
: 


smelting prvucess. 
4% secures more favorable conditions for smelting concentrates, makes the slag 


considerably poorer in respect of T1095 and deteriorates its quality. The presence 


of FeO in slag has no considerable effect on its x. A further increase of FeO 
up to 15% causes 4 gradual decrease of 2 owing to TI05 impoverishment of slag, 
woich is a decisive factor affecting x of slag. Contrary to notions that: existed 


previously, it has been established that an increase of the degree of overreduc- 
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tion of Tin0 Ti05 slag from 0 to 0.8 changes its x insignificantly. A decrease 
of the resistance of the smelt at the end of the electrosmelting and the change 

of the furnace to the arc process are connected obviously with a higher Ti. con- 
centration in slag and not with the emergence of lower Ti oxides, As an explana- | 
tion of unusually high x for slags, which TL05 imparts to them, the assumption 

can be made that at smelting in a reducing atmosphere Ti0o,like FeO and MnO, has 
an electronic conduction, 


Authors! summary 


[Abstracter's note; Complete translation] 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001444810007-2" 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001444810007-2 


SEER EE ey er SR a BS SN StS ST SUSE ee SCS ee a 


> oo ee 


CBT LOSE 


1. 


3/598/62/000/005/002/040 
pos0/bi13 


chlorine gas anc pivee ipieniee ides “o 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001444810007-2" 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001444810007-2 


as a O Quw 
org 


roa 
ro 
Q, 


a 
o 
0 


or} 
3 


is 


. 


3 
ae 
c 
+ 

v, 


Ss 
god 
3 


RIS OOO F 
Ora 


fa 


Fo] 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001444810007-2" 


APPROVED FOR RELEASE: 03/14/2001 


SEE ez Ea USTs eee fe ry ESE 


CIA-RDP86-00513R001444810007-2 


SS eed ee a a mt eau asa 


; Ve = 


3/598/61/000/005/002/010 
po40/D113 


on oe) Wilaring “a5 
% tegy She effegt oF on-orakhe Us~ 
to study 3! cS ; oe 
tase: sf solid carson, te 
in the presence cf sc-2c S20 : 
344 a Pave ~ eng on 
acurositice the forming C25, 
oxist: S 1 a Zoning mew : 
exist? 7) S a Toning 
CHLS Te y é 3 y 
7 iw —ae 
3S e re 
22 5 
nt erie 5 : 
n pa : ; 
of LO. e is a 
we av ae 
2nd 26 “Mw wee 
oma 26 eo 
i av By 
details y j 
elt x ’ 
slavy 
re 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001444810007-2" 


CIA-RDP86-00513RO0 


i a 


01444810007-2 


sfenaferfecof/cos/ic /o1e 


aninly 


DOG: 


Se yewrica es 
nosunption 


aa3 
oss 


Vecnere 
ELV aS 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001444810007-2" 


_OPEROVER FOR RETEASE: oe) Taleuot CIA-RDP86-00513R001444810007-2 


ESET SEES aE ES Se WEE x Ss PES RRA 1 SSL SPST eT 
BESSEs TE SOE ae ~ PR ase Spo eh Sey cide iets cele Td Lor ese!) EBT 


ee s/598/62/000/005/c02/c10 
@- tiveniun dioxide «eos DO40/3213 
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ai POORS - Moynov, S.G.; Melent'yev, B.ll.; Hegnichenko, 


TITLe, Cxidtzing titanium tetrachloride with oxygen 


TSRICDICAL; heverativnayy zhurnal, Metallurgiya, no, ©, 1.6 i}, abstract 6 
In collection: "Titan i yego splavy’, no, », Moscow, AN SSSR, 


- 210) 


process of TiCly oxidation begins at FOvIC, and at Lig 
lL burning-out or TiCl:, supplied to the reaction zone, taxes place. 
of TCly oxidation consists of the following two stages: i) eae 
gaseous phase, 2) oxidation on the solid and gaseous inte 
y or Ti0o obtained depends upon the temperature of TiCly oxidation, 
with higher temperature, attaining a maximum value at 11500C (92.5%) 
duced was a mixture of rutile and anatase Ti0o modifications and had 
certain amount of Cl, 


L. Vorob' yeva 


note: Complete translation] 
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Rererativnyy zhurnal, Metal lurgiya 
(In collection: 
1951, 279 - 281) 


Cc 


Oy at 160 - al 
Slag ratio varied 


0% within 3 hours. 


Sk 
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content in the slags, 


at 


Vv 


rinated and TiCl, obtained. 


(Acstracter's note: Complete translation] 
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From 1.2 to 2.8 (optimum ratio 1 
they were additionally enriched with 24% HCl. 
L-concentrate with 58 - 69% TiO, was obtained. The Ti concentrate can 
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Solov'yev, V. I., Solomakhs, Vue. 
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13, abstract 6695 
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D245/D30%> 
AUTHORS : Ogurtso® S.Vey Reanionenkos Tots Ustinov, VeKe» 
Kozhevnikov, v.N., and Dedkov, A.I. 


TITLE: Basic conditions for the magnesiothermal process 
of producing titanium 


SOURCE: Akademiya nauk SSSR. Institut metallurgii- fitan i 
yego splavy+ N0- 6, 196lg Metallotermiya 4 elektro-~ 
chimiya t@pana, 3 - 13 

jes of experiments was carried out ina Laboratory re& 


distributicn of reaction components in the for- 
tors governing the reac- 


f Ti sponge and the fac 

tion of TiCl, with Mg- In all experiments, the following were re- 

corded: Furnece temperature pefore insertion of retorts, furnace 

heating rate, Ar temperature in the retort at the be- 

ginning of the process, amount of MgClo formed and pressure ove 

the tanks containing TiCl,- The Mg was completely fused prior to 
found between the feed 


the process. An exponential relation was 


Gara 1/2 
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rate of TiCl, and specific pressure. Detailed results are shown in 
diagrams. The authors conclude that automation of the process can 

bgt be effected by optimum programming of Tidly feed. There are 4 
figures. 
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D228/ D303 
AUTHORS: Ogurtsov,; s.V¥., Revyakin, 
TITLE: Study of the physico-chemical pases of the reduction 
of TiCl, by scdium 
SOURCE: Ak@iemiya nauk SS5SRe Institut meta 
yego splavy» N0- 6, 1961. 
Khimiya titana, 41 - 49 
TEXT: Despite the industrial use of the sodiothermic process for 


producing metallic Ti, no 
cal aspects of the reduction of TiCl4 
this Mqestion in particuiars 
ducts mt different temperatures $ 


data have been published on the theoreti- 
by Na, 
1) The distributi 
2) The role o 


so the authors studied 
on of reaction pro- 
f mixing; 3) The in- 


fluence of both the consumption of TiCl4 on the yield of sponge and 


in an argon-filled peaker fitted 
re influence. 
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products on the grain 
The experiments were conducted with purified Na 
with a rotatable mixere Temperatu— 
tests show 


coarsening; and 4) The 


that no reduction 
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occurs at <@o° under isothermi: conditions; {n exothermic reac~ 
tions the process starts at 500 -- 550°, however, mixing of the reac- 
tion products lowers the eritical temperature %0 420° and 270° re- 
spectively. Distribution of reaction products. Na is coated with a4 
crust of Ti and chlorides at 550°, which impedes the continuance of iy 
the reaction. At 650°, after 50 % of tne Tidiq, has been consumed, 
reaction products with a Ti content of 12 - 13 % grow above the 

_ original level of the molten Na in which cavities appear, being 
coated with a pyrophorfc layer of chlorides; some TiC13 is formed 
on the surface of the sponge when $§0 % of the TiClq has been redu- 
ced. Above 8009 the sponge grows Up the beaker’s sides, the respec— 

tive Ti content of the reaction products and sponge after 30 - 70 4 
of the TiCl, has been consumed being 21 ~ 29 % and 13 - 20 % In- 
fluence of TiCl4 consumption on the yigqid of sponge. More of the 
reducer is used up in the sodiothermic process than in the case in 
the magnesiothermic process. The optimam consumption of TiClg is 
97 ~ 100 % of its stoichiometric quantity for the redution grocess; 
the consumption of Na per 1 g of sponge is also at a minimum in 
this event. Particle coarsening. The increase of the reaction ten- 
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perature considerably raises the yield of coarse Ti: in high tem- 
perature processes the content of the >i2-mesn fraction is 60 

as compared with 20 ~ 30 Qa lower temperatures. Soaking for 3 
hours at 900° also boosts the yieid of eoarse Ti. Na is believed 

+o enter the reaction zone as a result@pf evaporation, and the re- 
action proceeds on the growing sponge’s surface and in its upper 
part between the TiCl and Na. Only mixing removes the crust on 
the Na opow 6509, but at this temperature the yvapor~tension of Na 
igs sufficient for it to penetrate the reaction mass; redu@tion 
occurs gradually with the formation of titanceus chlorides as inter- 
mediate products. Above 800°, when the sponge is coated with moiten 
NaCl, the vapor-tension of Na is much higher, so. no transitional 
layer of lower chlorides is present. In conclusion the authors no- 
te the similarity of many of the features of the reduction of TiCl4 
‘py Na and Mg at elevated temperatures, though the latter results 
from the capillary rise of the liquid. A further difference may be 
that in the sodiothermic process Ti songlomerates into a sponge 
through the sintering cf discrets grains ~- hence the yield of the 
coarse fractions i8 greater ai high temperatures. There are 7 figu- 
res. 
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D228/'D302 
AUTHORS s Ogur@eov, S.Ves Reznichenko, V.Acs and Yegorov, Sele 
TITLE: Investigating the sodiothermic method of titanium 
preparasion : 
SOURCE: Akademiya nauk SSSRe Institut metailurgil. Titan i 


yego splavy. no. 6, 1961. Metallotermiya 1 elektro- 
Khimiya titana, 50 - 59 


TEXT: In this work the authors’ aim was to secure information on 

certain dneufficientiy-studied aspects of the soaiothermic method 

of Tidl, reducttons The effect of subsequent adaitions of the redu- 
cer on Live distr@pution of the reaction productaj the character of 

the temperature distribution with reapect to the reaotor's heights; 

and the influence of thermal conditions on the sponge’s fractional | 
‘composition. Their appigatus consisted of a distillation crucible, 

a feeder with a stop-rod and leveler, and @ reactor, The tempera~ 

ture was méintained at 650 ~ 750° or abovs 890° during the experi~ 

mente. Three thermocouples were fitted to the side of the beaker, 


Card 1/3 


A . 
PPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001444810007-2" 


DEE RONE FOR RELEASE: ie pte ite en OES: post ROO ta rtescw 2 


8/'598,"61/,000/006,//008/034 
Investigating the sodiothermic ... D228/D303 


their positions corresponding to the original level of the liquid 

Na, the final level of the reaction produota, and the level of the 

aseous phase. Teots Mn the distribution of the reaction produots 

n the interval 650 ~- 750° disclosed that the addition of liquid Na 

in the firat and avcond periods of the reaction deoreasen the size 

of the void at the bottom of the beakur, which thus permite the qa 
more effioient use of the reagtor's full vclumse; moreoer the reao- / 
tion volume ingreases aa the amount of the original sodium charge 
decQgases, mince the "Rooke starts to grow above the level of the = 
molten reducer. Above 400%, however, this effect ta lessened, ana 


the results of experiments. conducted with the subsequent addition 
of liquid Na differ little from those where all the Na ia initially 
added. As regards the fractional composition of the aponge, the au- 
thorw! data indisate that Ti songlomarates womewhat more in the fi- 
ner fractions at 650 + 750° than 16 the case in reduotions carried 
out at Pa the respective contente of the »40-mesh fraction 
being 55 % and 64 %. But on the addition of the reducer at 640 


750° in the first half of the proosee ~- and at »800° in the se~ 
oond period -— the fractional compoedtion tn the same as in teste 
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performed solely at the 1tatter temperature. There aiso appears to 
be littie difference in the fractional composition of sponge pro- 
duced at high temperatures in the ®ebvoraiory and sponge taken from 
the sides and center of industriai réactors. The study of the tem- 
perature distribution at three different leveis in the reactor 
shows that the gaseaus phase at first has the highest temperature; 
however, it falls well beiow the temperature of the reaction pro- 
ducts towards the end of both the first and second stages of the 
process. The authors hence conciude thai in iow-temperature reac- 
tions the reduction proceeds through the intermediate layer of the 
titaneous chlorides: Abcve 800° this layer expands, and the gradual 
reduction of the T1Cly py Na cccurs chiefiy in the gaseous phase. 
Processes cf the prersduction by Na of the titanous chlorides dis- 
solved in molten NaCi obtain a considerable development at the very 


a 


end of the reaction. There are 4 figures and 1 table. 
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Dzz8/ D303 
AUTHORS : Ogurtsev, S-¥., Reanichenke, Vide, Karpenko, OcAcs 
and Yegoroy, al 
TITLE: The two-stage method of the sodiothermic preparation 
of titanium 
SOURCE: Akademiya nauk SSSR. Institut metallurgii. Titan i 


yego spiavy: nde 6, 1961. Metallogermiya i elektro- 
khimiya titana, 60 = 67 


TEXT: In re-examining the two-stage method for the sodiothermic 
production of Ti the authors’ aim was to secure information on the 
optimum temperature ecnditions for the formation of "black salt" 
L3NaCie $TiClz°2T1Ciz; the distribution of the reaction products du- 
ring the prereduc%ion of this compound; the snfluence of both the 
rate of Na input and the excess of NaCl on the erystallization of 
Ti; and the main structure of the resulting metal. *Black salt" 
crystallizes in cne of the lower systems, and has a refractive-in- 
dex and melting-point of 1.66 - 1.68 and 902 - 5039 respectively; 
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it arises as an intermediate product in the firat stage of the s0- 
diothermic process and eliminates the formatton of finely~dispersed 

Ti -- a possible source of metal contaminat sone The work was done — 
in a laboratory reactor fitted with a dis*tiliation crucible and a 
feeder for the liquid redu:ing-agent which was added either rapid- 

ly (in 1 or 2 portions) or elowiy in small suseessive increments. / 
The experimental data show that a homogeneous crystalline mass of 4 
tplack sait" may be obtained in all cases, particularly at 750 ~- 

8500, The simultaneous addition of all weagents gives a fine sponge 
But coarser dendritic material -- with crystal dimensions of up to 

25 mm and having the properties cf “todide* T1 (Hy = 90) #- is for- 


med on the addition of liquid Na to moitea "DHlack salt" at 650 + 
7500, The slow rather than the rapid adaition of Na also promotes 
the growth of coarser Ti, Structures identified by the authors in- 
clude compact sponge gonsisting cf a homogeneous mass of small 
grains, dendritic material, and acicular materiai with discrete Ti 
erystals whose size is increased by decreasing the rate of the re- 
ducer's input. However, in the event of an excess of NaCl over the 
amount required for the formation of "biack salt", the rapid addi- 
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j jevelopment of large cry8- 
ti ; cer is conducive to the develop ; ; a 
tale paren conclude that the further eg ear i 
; i 
lead to both the decreased consump ; 
cae te rere process and the considerable improvement of € 
quality of the end-product. There are A figures. 
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AUTHORS 3 Reznichenko>s Vokes Iukashin; Vele, and Solov'yevs vole 
TITLE: Aluminothermy of titanium slags 
SOURCE: Akademly2 nauk SSSR Institut metallureit- Titan 1 


yego splavye nO 6, 1961. Metallotermly® 4 elektro- 
khimiya titanas 104 - 115 


pexT: The reduction of Ti slags with molten Al to yield crude Ti- 
Al alloys was investigated: Experiments in reducing Tidg with ex~ 
cess Al to getermine the effect of an excess of reducing agent on M4 


Ti0g were carried oute Tt is shown that excess of AL. ineresse® 
yield- While the reaction of Ti02 with Al is exothermics the heat 
daveloped is ineufficient to promote the reaction and it is shown 


tion of Gad as flux does not affect the Al oF TL contents of tne 


resulting alloy: Te proportion of Cad added ghould be 45-38 f of 
slag, t°&: sufficient to ensure formation of 4 nigh-temperature Ca 


Gard 1,/2 
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Aluminothermy of titanium slags D245/D303 


. 


aluminate eutectic. Ti02 s used in the experi- / 
ments varied from 45 - 90 des in slag 

O — 1250°C. 
level, remai 
and 10 % *@ 


diagram. 13 experimen 

to produce crude Ti. Melting was carrie 

to 600°C or molten Al as reducing agent. 

the reaction was rapid: With molten Al, the reaction was slow, on- 
ly slag was produced and Pi recovery was 52 ~ 56 % Electrolytic 
refining of the anode charge prepared from the crude alloy mixed 
with Tu wastes etce, to obtain Ti sponge in the cathode residue was 
also studied. There are ll tables. 
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p245/D303 
AUTHORS: Knronov, AcDes Jukashin, Volos and Regnichenko, V+ Ar 
TITLE: Producing titanium and titanium alloys py refining 
crude anodes 
SOURCE: Akademiya nauk SSSR. Institut metallurgii. Titan i 


yego splavy- 0s 6, 1961. Metallotermiya i elektro- 
khimiya titana, 169 - 179 


TEXT: The authors etude the electrolytic refining of binary Tie 

Al alloys with Al contents of 4 - 40 % in order to find the optimum 
conditions for refining crude T{ alloys. Since the main component 

of the impure Ti obtained from ilmenite concentrates is Al, the be. / 
havior of Al during electrolysis was considered to be of particular 
interest. The electrolyte used was NaCl; in some experiments, up _ 
to 3 % lower mi chlorides were added. It is shown that, with an al- 
Loy with 4-2 % Al, end low current density, (0-45 amp/em@) the Al 
content of Ti can pe reduced to 0.15 Comparison of tests on re- 
fining pure Ti{-Al alloys with crude Ti containing both Al and other 
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Producing titanium and titanium... D245/D 


303 
impurities showed that the latter reduce the electrochemical acti- J 
vity of the Al present. This is attributed to Fe and its effect on 
etabiliz@—m the f-phase. To study the effects of Si, 5 to 60 % of 
the Al was replaced by Si, at low current densities, up to l amp/ 
cm2, the cathode deposit had a higher Fe content and a lower Al con- 
tent than was found at higher current densities. Chemical analysis 
of fractions of the deposit showed that larger crystals had a lower 
Al content than smaller ones. Crystal growth is continuous through- 
out the refining process and, after an hour of the process, reduc- 
tions of current efficiency and of e.m.f. are observed. There are 
2 figures, 7 tables and 4 references: 3 Soviet-—bloc and 1 non-So- 
viet-bloc, The reference to the English-language publication reads 
as follows: R. Dean, Metal Industry, 1957, no. 9, 165 - 167s 


Card 2/2 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001444810007-2" 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001444810007-2 


sR BRR WEE AD OTE ET EEOC DEES TEES GS A RMS METIS SR RISE SG RESETS TP es r 
alien: raat. apa ; sue — # z y s ss cs a 


DMITROVSKIY, YeeB.3 BURMISTROVA, T.M.; REZNICHENKO, V.A. 
Improved method of utilizing leucokene-bearing titanium ah ey 
Titan i ego splavy no.8:14-21 '62. MIRA 


(Titanium ores) (Leucoxene) (Ore dressing) 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001444810007-2" 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001444810007-2 


Pep gee Oo Danes ES Bieri oe 


i omium oxide obtained from chromium 
Titanium slags free from chr Pes uae wees 


bearing iron-titanium concentrates. Tita (MIRA 16:1) 


22-27 162, : e 
Chromium oxide) 
(Titenium—Metallurgy ( (Magnetic separation of ores) 


re pei SEE ae te Sateen eee ae So ee ene tee STS rue areca Cory (0h Soc? ‘ ; Sah eee i ae 
BT CAS ESET CAL Mr G LLMAR IDE SSDP i SSE CAE BE SOS ED ERED a POT MAS SAT ESS ETE PRED be eS PNELE SDE DAIS ER A cr SSCS NS Se eR ST Se Se er a PD 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001444810007-2" 


"APPROVED FOR jasc sles ad a 


— tn fs 
SSRIs th) Glan wena tae 


= emneeee oS shat 


RSE TN = Pap MS EE 


pee labat Seal Poptohooeette 10007" 2 


4 
REZNICHENKO, V.A.3 TKACHENKO, V.A.$ MIKELADZE, G.She}$ KARYAZIN, I.A.; 

OZLOV, v. M3 NADIRADZE , Ye. M.3 SOLOV'YEV, v.I. . GOGORISAYVILI, 

B.P.; Prinimali uc hastiyes PKHAKADZE, Shae 5.5 METREVELL, “ALI.3. 

CHIKASHUA, D.S.3 KHROMOVA, N. Vo5 KAVETSKIY, G.D.3 TSKHVEDIANI , 

R.N.3 ARABIDZE, T.V. 


Making titanium slag in an electric closed reduction furnace. 


Titan i ego id ao br2e-t0 - 1626 (MIRA 16:1) 
(Titaniun--Blectrometallurey) 
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BALIKHIN, V.5.3 REZNICHENKO, V.A. 
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Studying the electroconductivity of hoa slags ‘aa can 
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(Slag——Electric properties) 
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. 222h49- 
AN SSSR. Otd. tekh. nauk. Met. 4 topl. no (MIRA 15:4) 


(Titanium-aluminum alloys--Electrometallurgy) 
(Potentiometric analysis) 
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5/180/62/000/002/003/038 
EO91/E155 

AUTHURS ? Balikhins VioSer and Reznichenko: Vs5s (Moscow) 

TITLE: slectrochemical separation 0 


f titanium-aluminium 
alloys 


pERIOVICAL? Akademiya nauk SSSR- Izvestiya. otdeleniye 


tekhnicheskikh nauke Metallurgiya i toplivos 
*“nNOeds 1962, 49-55 
TEXTS {in or possibility of separating Ti 
fining, the authors measured 
functioning poth as 
phite crucible 
Lectrodes were 


and Al by means of electr 
the potentials ° 

cathodes and 

placed ina Ss 

immersed in it. 

irectly into tne melt, 
wer 


separatio 


jnity an 
of the melt. 


dan opening of 2 mm diameter for 


ae consisted of a 
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$/180/62/000/002/003/018 
E091/E135 


cylinder, 6 x 50 mn, It was attached to a steel wire and 
lowered into the melt to a depth of 10 mm below the surface. 

The Al electrode consisted of a graphite rod suspended ina 
quartz test tube of 16 mm diameter, containing molten aluminium. 
The working surface of each of the electrodes was 2 cm, 

Prior to measuring the potentials, the electrode under 
investigation was anodically polarised for a period of time 

nm ocessary to ensure the required Ti or Al ion concentration in 
the melt of the cell. These concentrations were checked before 
each test by means of calorimetric analysis. Electrode 
potentials were first measured under conditions of anodic 
polarisation, with current densities varying from 0 to 1 A/fem 
and down to zero again. The behaviour during cathode 
polarisation was subsequently investigated in a similar manner, 
Each cycle of measurements lasted approximately 5 minutes. 

For the measurement of electrode potentials, a silver rererence 
electrode was used. To maintain electrical contact between the 
electrolytes in the cells investigated and the reference 
electrode, without allowing them to mix, the latter was jacicetted 
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by two test tubes possessing openings of 1 mm diameter covered 
with asbecios diaphragms. The outermost of these was made of 
grapnive, in order to protect the inner quartz tube from attack 
vy metallic sodium which was evolved at the cathode, and also to 
create an additional obstacle to the mixing of the electrolytes. 
Thus the authors measured the e.m.r. of the cell Ag*/NaCl, 

AgCL (5:.)/NaCl/NaCl, MeCl,/Me7™ at 670 °C, under conditions both 


cf electrolysis with various current densities, and without 
polarising action (i.e. under conditions approaching those of 
equilibrium). A low frequency electron oscillograph was used as 
che measuring instrument. The solubility of A1C1lz in molten 
cuiorides was studied by an electrolytic method, using the same 
apparatus as that used for the determination of potentials but 
without reference electrode. Aluminium, placed at the bottom 
or a double-walled quartz test tube, was anodically dissolved in 
the wolten salt, using a current of 2 A. Molten lead was used 
as the cathode. The current was supplied through graphite rods. 
The anode and cathode compartments communicated through an 
opening of 3 mm diameter made. in the walls of the test tubes. 
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Argon was passed into the test tube containing the Al'in order 
.to provide an inert atwosphere and to reinove AIC15 vapours. 
after delinite periods of time, samples of the electrolyte were 
withdrawn for determination of their Al content. Synthetic 
saute Sa were used for the study of the separation of Ti and Ai. 
Melting was carcicd out in an are furnace with a tungsten 
fectrode, in an atmosphere of argon at 06.5 atmospheres pressure. 
juary alloys, containing between 5 and 66% Al at intervals of 
jiuy were electrolyticaily refined, Electrolysis was carried out 
at «6/0 °C, using a current of 36 A (cathode C.D. = 1.3 Afeme, 
ancvde C.B. = OC] A/em”) for one hour. Jt was found that Ti and 
al cannot be effectively separated by means of electrolytic 
refining in molten sodium-chloride baths. However, the 
solubility of Aicls in chlorides whnicn do not form complex 
comsouads with it is only a faw Rundredths of lio, and experience 
with the refining of Ti~Al alloys has shown that electrolytic 
separation of these metals can be based on the low solubility of 
AiClz in a melt of CaCig. There are 3 figures and &k tables. 
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REZNICHENKO, V.A.; SIDORENKO, G.D. 
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Studying processes occurring during the sintering of perovskite- 

titaniummagnetite concentrates, Titan i (ego splavy no.8:62-71 

'62, (MIRA 16:1) 
(Sintering) (Titanium ores) 
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REZNICHENKO, VeAe; SIDORENKO, G.D.3; EPSHTEYN, Z.D.; MARKIN, A.A.5 
SKRIPCHUK, V.S. 


i i ium-niobium 
Pilot plant investigation of the blowing of titanium ; 
cast iron, Titan i ego splavy no.8:72-85 162, (MIRA 16:1) 
(Cast iron--Analysis) (Slag—Analysis) 
(Oxygen--Industrial applications) 
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5 /598/62/000/008/001 /009 
0217/D307 
4 AUTHORS: Pomerantseva, A.V. and Reznichenko, V.A. 
VIVLEs On the composition of the mixture of iare 


earth elements separated from perovskite 


Akademiya nauk SSSR. Institut metallurgii. 
Titan i yego aplavy. no. 8. Moscow, 1962, 
Hetallurgiya titana, 86 - 88 F 


chatty 
SUU NLS 


aseade : ho data concerning the vare-earth-me tal Es 
contents of perovskite concentrates are available, and an in- 

vestigation was undertaken in order to rectify this deficiency. 

“ne authors first determined the cerium and thorium contents 

{50.7 and 2.1 by respectively). The remaining rare earth elements 

were found after the separation of Ce {as the main component) and 

"yn from the residual trivalent lanthanides. The procedure is des- 

eribed in detail. The results of qualitative spectral analysis 

show that the composition of the rare earth product is analogous 
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tO that of the rare earth concentrate Separated fron loparite. 
tv was found that the application or fractional precipitation 


Witn dilute ammonia enables the following to be Separated in one 


Operation from a mixture of rare earth elemen 
pure state, and a mix- 


berovsxite concentrate: Ce, Th, La in the 


ts obtained from a 


ture of the Ce and ¢ group, in which the Ce Subgroup with La as 


&n impurity prevails, 
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D217/D307 
AUTHORS: Mirochnikov, V.S. and \Reznichenko, V.A 
ah 
TITLEs Extraction of metallic titanium from 


cathode deposits produced. by the electro- 
lysis of KTAF, - Nacl - TiO, nelts 


SOURCE: Akademiya nauk SSSR. Institut metallurgii. 
Titan i yego splavy. no. 8. Moscow, 1962. 
Metallurgiya titana, 214 ~ 219 


TEAT: The metal losses incurred in the extraction 
of Ti were estimated and the influence of hydrometallurgical treate- 
ment on the quality of the metal was investigated. It was found a 
that the cathode deposit could be treated with acid without any 
deterioration in the properties of Ti (the O05 content of the metal es 
decreases): however, a considerable loss of metal occurs. The 
latter is due to chemical attack by HF which if formed according 
to the following reaction: 

K NaTiF + 3HC1l = 2KC1 + NaCl + TiF , + 3HF. 
Cara 1/2 
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‘he losses of metal can be reduced by preliminary enrichment of 
the cathode deposit with respect to its metal content, or by the 
addition to the melt of agents capable of reacting with HF to 
form soluble compounds. There are 2 figures and 2 tables. 
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REZNICHENKO, V.A.; SOLOMAKHA, V.P, 


Chlorination of calcium metatitanate, Titan i ego splavy 


no.8:89-97 '62, (MIRA 16:1) 
(Calcium titanate) (Chlorination) 
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MELENT'YEV, B.N.; MOILNOV, S.G.; ZNICHENKO, V.A. 


Obtaining titanium dioxide by the interaction of titanium 


ide with oxygen. Titan i ego splavy no.8:114-118 
oe ew oxy ge ere 


(Titanium oxide) (Titanium chloride) (Oxygen) 
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IRKOV, F.Ya.e; REZNICHENKO, V.A. 
nl 
Obtaining titanium dioxide by the treatment of slags from the 
smelting of titanium-magnetite sinters. Titan { ego splavy 
no.8:119=123 '62, (MIRA 16:1) 
(Titanium oxide) (Hydrometallurgy) 
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OGURTSOV, S.V.; REZNICHENKO, V.A.; DEDKOV, A.I. 


Standardization, intensification, and automatic control of the 

thermochemical reduction process with magnesium, Titan i 

ego splavy no.8:145-159 '62, (MIRA 16:1) 
(Titanium—Metallurgy) (Automatic control) 
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AUTHORS , Batashev, V.Ie and Reznichenko, V.A. 
a TR eg 
TITLE: The refining of titanium 
SOURCE: Akademiya nauk SSSR. institut metallurgii. 
Titan i yego splavy. no. 8. Moscow, 1962, 
Metallurgiya titana, 167 = 174 ° 
TEXT: The nature of certain processes taking place 
during the iodide refining of Ti may be exploited in an attempt to 


raise the purity of Ti with respect to metallic impurities and 
silicon. The characteristics of the iodide refinement under condi- / 
tions in which the reactions leading to & higher purity of Ti iodide 
can be controlled, may also be identified. It is shown that 4 
decrease in the rate of sublimation of Ti tetraiodide in vacuo is 
accompanied by a decrease in the ME&; Al, Si and Fe contents of the 

T, iodide. Kinetic factors are likely to influence the transfer of 
impurities by the stream of Ti tetraiodide produced during evaporation 


of the latter. It is found that the purity of TiI can be increased 
cara 1/2 


AP 
PROVED FOR RELEASE: 03/14/2001  CIA-RDP86-00513R001444810007-2" 


